The echidna is a monotreme a mammal that lay eggs and produces milk to nourish its young after hatching. Three short-beaked echidnas were used to study the morphology of their auditory canal. Three echidnas were dissected, two of them were x-rayed and samples for histological examination were taken from them before dissection.
Introduction
There are only three types of monotreme living on the planet today: the short-beaked echidna, the longbeaked echidna and the platypus. They are mammals, have fur and produce milk to nourish their young, but are not quite like their fellow mammals, the marsupials and the placental mammals. The platypus and echidna lay eggs (oviparity), so their young are hatched, not born The long-beaked echidna is found in New Guinea. The four subspecies of short-beaked echidna are found in Australia and both short and longbeaked types are found in New Guinea. The short-beaked echidna is classed as a myrmecophage (ant and termite specialist); however, they also eat larvae of other invertebrates such as the Scarab beetle, as well as other adult beetles and earthworms. These animals are protected in Australia and New Zealand. These animals were classified and their general anatomical characters were described in the old works of Mivart (1866), which was reproduced in 2008, and Beddard (1902), which was reproduced in 1958.
The published works on the monotremes and marsupials auditory system are very meager. Aitken and Johnstone (1972) described the middle-ear structure and function in the echidna. Chen and Anderson (1984) described the structure of the echidna's cochlear fine structure using the SEM. Jorgensen and Locket (1995) reported on the inner ear (vestibular sensory organs) structure of the echidna. The auditory function of the echidna was measured using different methods by Mills and Shepherd (2001) , while the ear region physiology was studied in the marsupial sabre-tooth by Turnbull and Segell (1984) . Another physiological approach to the hearing, vocalization and external ear of another marsupial, the Northern Quoll, was carried out by Aitken et al. (1994) . Morphological description of the echidna's auditory canal is missing in the available literature; hence the goal of this study is to fill this gap concerning this region of the echidna morphology.
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Material and Methods
Three echidnas that had died from car accidents were delivered during the year 2013 to the Discipline of Anatomy and Pathology, School of Veterinary and Biological Sciences, James Cook University, Townsville, Australia. After the post mortem procedure on the first echidna, a piece of the auditory canal was taken and processed with routine histological methods, sectioned at 4 µm, stained with hematoxylin and eosin (H&E) and the Verhoeff stain for elastin tissue (Humason, 1972 
Results
The echidna possesses no apparent ear pinna. It seems that the funnellike cartilaginous part of the ear pinna is dipped or embedded in the head musculature, leaving the external ear opening as a slit-like auditory groove. This groove is about 2 cm deep and 3 cm long, vertically situated and hidden between the spikes of the head region. This slitlike groove is encircled by a plate of cartilage under the lining skin of this groove. At the bottom of this groove, the auditory canal opening is situated (fig 1, 2) . The auditory canal looks like a cartilaginous trachea, measuring about 6.5 cm long and 0.5 cm in diameter. It starts at the bottom of the auditory groove, directed cranio-ventrally for about 4.5 cm, then after inclines caudomedially to end at the slit-like external auditory opening of the skull (fig 3) . This opening is about 5 mm long and is margined by the sternomastoid and cleidomastoid muscles (figs 4, 5). A tympanic bulla was not detected in echidna. From the beginning until ending at the skull, the cartilaginous tube lumen is studded with fine hairs.
Histological examination of the auditory canals revealed that it consisted of plates of hyaline cartilage covered by thin skin (fig 6) . The chondrocytes were large, ovoid and polygonal, lying in lacunae and nearly filling them. The epidermal layer of skin was keratinized stratified squamous epithelium, while the dermal papillae were very short or nearly absent (fig 7) . The deep dermal layer was formed of dense connective tissue of collagen and elastic fibers with hair follicles of different sizes and a few associated sebaceous and ceruminous glands (modified apocrine sweat glands) known to secret the ear-wax (figs. 6-9).
Discussion
Because of the scanty information on the auditory organs morphology in monotremes, some of the results obtained were discussed in relation to what is known in some higher mam-mals, as well as reptiles and birds.
The only related description of the The present study demonstrated that the auditory canal is cartilaginous in nature and has the same caliber along its length; and that it ends rostral to the sternomastoid and cleidomastoid muscles. Mivart (1866) mentioned that the former muscle arises in close connection with its fellow of the opposite side, from the middle of the outer surface of the manubrium and inserts by a strong tendon in the region of the skull above and in front of the insertion of the Trachelo-mastoid m. The same muscle arrangement around the ear opening was described in the platy- Similar to that of other species, the auditory canal of the echidna is coated by thin skin, with an underlying dermis of fibroelastic tissue and a reinforcement of hyaline cartilage.
The presence of hair-rich skin lining the ear canal of the echidna resembles that described in many animal species as in sheep (Soares and Lavinsky, 2011) and dog (Heine, 2004) . In the ox, Wilkie (1936) mentioned that the external ear possess at the mouth of the external bony meatus a roughened outline of four or more large points and a nearly circular opening of from 5-6 mm; the meatus widens out towards the drum, where it reaches a diameter of 10-12 mm. He also mentioned that the dermal papillae are shorter, with a tendency to blunt, almost club-shaped extremities in many cases. On the contrary, in the horse the papillae are long and slender, and narrowing towards the point, which in many cases shows a bifurcation. The dermal papillae of the echidna of the present study were very short or even absent.
The ceruminous glands in the echidna were numerous, showing apocrine secretions. Wilkie (1936) mentioned that the ceruminous glands in the ox are very large and (1972) added that, in the echidna, the malleus is large with a processus gracilus, the incus is ankylosed to the malleus and the stapes is columelliform. On the other hand, amphibians have a single bone in the middle ear called "columella" which connects the tympanum to the inner ear 2 (Gish, 1981).
Gish (1981) claimed that evolutionists maintain that the stapes corresponds to the columella and that the quadrate and articular bones of the reptiles somehow moved into the ear to become, respectively, the incus and malleus bones of the mammalian ear (as found in the echidna by Aitken and Johnstone, 1972). Also, that the development of the tympanic membrane gave the amniotes a middle ear in addition to their inner ear structures before they only had an inner ear (Manley, 2000).
The inner ear of the monotremes (echidna, platypus) is not typically mammalian but similar to that of birds and reptiles. The echidnas have more sensory organs than do other mammals, including a lagenar macula, a sense organ found in all non-mammalian vertebrates.
This macula consists of a narrow sensory strip at the end of the cochlea. The sensory epithelia are very large relative to the size of the animals. The utricular macula contains more sensory cells than found in any other amniote so far examined Auditory canal of Echidna Saber and Hassanin (Jørgensen and Locket, 1995). In addition, Chen and Anderson (1984) mentioned that, unlike typical mammalian cochlea, the echidna possesses a less coiled cochlea with four rows of inner hair cells and 6-9 rows of outer hair cells, and that the arrangements of the stereocilia of the outer hair cells are not uniform throughout the length of the basilar membrane. Moreover, the possession of a lagena and also the presence of some stereocilia in a dense, bushy arrangement proximal to the oval window is characteristic of birds and reptiles.
In conclusion, the presence of the auditory tube representing the second part of the external ear of mammals, along with the absence of an apparent first part (i.e. an ear pinna) may be considered as a supporting proof of the peculiar position of the monotrematous echidna in the spectrum between reptiles, amphibians and birds on one side and the mammals on the other side. 
Fig (5):
A ventro-dorsal x-ray image of the head region of the echidna, B latero-medial view; showing the entrance to the auditory groove (large arrows), from the bottom of which the external opening of the auditory canal starts, the canal (small arrows) passes cranially and medially to end in the auditory opening at the base of the skull. Notice: the nasal bone is broken because of a car accident. Echidnas /ɨˈkɪdnə/, sometimes known as spiny anteaters, belong to the family Tachyglossidae in the monotreme order of egg-laying mammals. Their diet consists of ants and termites, but they are not closely related to the true anteaters of the Americas They live in Australia and New Guinea.
Echidnas are small, solitary mammals covered with coarse hair and spines. Superficially, they resemble the anteaters of South America and other spiny mammals such as hedgehogs and porcupines. They have elongated and slender snouts, which function as both, mouth and nose. Like the platypus, they are equipped with electrosensors, but while the platypus has 40,000 electroreceptors on its bill, the long-billed echidna has only 2,000, and the shortbilled echidna, which lives in a drier environment, has no more than 400 located at the tip of its snout.
They have very short, strong limbs with large claws, and are powerful diggers. Echidnas have tiny mouths and toothless jaws.
The female lays a single soft-shelled, leathery egg 22 days after mating, and deposits it directly into her pouch. Hatching takes place after 10 days; the young echidna then sucks milk from the pores of the two milk patches (monotremes have no nipples) and remains in the pouch for 45 to 55 days, at which time it starts to develop spines. The mother digs a nursery burrow and deposits the young, returning every five days to suckle it until it is weaned at seven months.
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